In the modern automotive industry, a car's style clearly defines its brand. In the context of globalization, a question has recently emerged concerning the relationship between a country's culture and the car style of a particular brand. The style is one way to place car morphologies into a meaningful structure, called the "telling structure." This research hypothesizes that a stylist tries to compress a car's form and make it a refined unicum that is streamlined with some inherent features, which express a brand's cultural aesthetics. Using the cognitive paradigm that an end user transforms explicit references into implic-it references and that the telling structure of a car's design features influences the recognition of the brand, this research demonstrates a novel method to ad-dress this hypothesis. Results from this study show that there is a relationship between the brand's country of origin and the perceived recognition of a car. However, a country's brand culture is not always represented by the style of the cars. In particular, the results indicate that some cars can actually lose their cultural identity, especially in the context of a worldwide market.
INTRODUCTION
In the context of globalization, the relationship between a car's style and a country's cultural identity has become an important topic of concern. Throughout the last decade, numerous automobile innovations have been proposed that only slightly modify the car's style. Therefore, we can ask about the importance of the style as part of the innovation and design process. In this context, where innovation remains predominant in this process, how can we currently define the notion of innovation? The notion of innovation remains complex. However, according to Fukuda (Fukuda, 2010) , globalization is rapidly changing the world from being insular with clearly defined boundaries to a more open world without boundaries and with frequent and extensive exchanges of information across cultures. At the same time, designs are changing from being designer-centric to being more usercentric. In this new design world, wisdom will be an essential component of the engineering process and emotions will play an important role in creating effective designs. Recent research has shown how emotions drive human judgement and influence daily actions and decisions (Fukuda, 2017) . In a similar vein, products should possess a tonality that is developed through a strong brand identity (Burnap et al., 2016; Kapferer, 2011) . This brand identity needs to evoke a strong emotional reaction in consumers in order for it to sustain a loyal customer base. For the automobile industry, brand identity is typically manifested through a combination of the car's physical qualities, experience with the product, and an overall appreciation of the brand by the consumer. Sometimes, brand identity can even emanate from the overall success of the brand itself (Cagan and Vogel, 2002) . A car's brand identity is often formed throughout its duration on the market, the fundamental value of the brand, and the brand's cultural heritage. For example, Scandinavian heritage for the Volvo brand, British heritage for the Jaguar brand, American automotive design heritage for the Cadillac brand, and Italian heritage for the Alfa Romeo brand all represent car brands that are valued due to their country of origin (Karjalainen, 2007) . A style is a way to treat the car's morphologies and place them into a meaningful structure, called the "telling structure" (Ostrosi et al., 2018) . Put more simply, a car is a form endowed with some structural stability and the style is a dynamic structure. The evolution of characteristic lines of a style should preserve the property of functional homeostasis (the same functional states) as well as the property of homeorhesis (the same stable course of change) (Ostrosi et al., 2018) . For many car companies, stable brand recognition is an important design specification. A stylist designs both the salience and the pregnancy of the brand. Given a set of different cars, a certain brand will be salient if it can be distinguished on the basis of its geometrical and physical properties. Thus, the geometrical and physical salience of the cars, designed by the stylist, plays an important role in the success of the brand. The form's pregnancy is closely related to the intentions and the concerns of the human. A spatial form is 'pregnant' if its perception causes great physiological or behavioral response in the observer (human or animal!)" (Thom, 1980 (Thom, , 1982 Wildgen and Brandt, 2010) Therefore, it is then any form of the car that every human, from user to the stylist, can see from his or her point of view. The research presented in this paper hypothesizes that stylists often attempt to compress the form and make it a refined unicum, that is streamlined with some inherent features of brand. These styling features can express the sociocultural aesthetics of a country's brand. Thus, this research focuses on the connection between a brand's features-expressed through a car's unique style-and user recognition of that particular brand. The second section of this paper provides an overview of research conducted on brand and car styling. In the third section, we offer an approach for analyzing the relationship between the consumer's cognitive process and the design contents. The conclusion demonstrates the value of the proposed analysis and provides a discussion of the findings.
STATE OF THE ART
Users first encounter a product through its external style (Vignesh et al., 2007) . Therefore, the style of the product needs to be visually attractive (Fenko et al., 2010) , which will be reinforced by the tonality of the brand. The Audi brand states that more than 60% of consumers base their decision to buy a car on the overall style of the product (Kreuzbauer and Malter, 2005) . This finding can also apply to many other types of products (Warell and Young, 2011) . For example, Steele et al. (Steele et al., 2008) highlights that aesthetic features of the tennis ball-that is, the product perception by the end userare valued more highly than any of its technical aspects. In this context, the notion of visual brand identity (Snelders et al., 2011 ) is a key concept for a brand's product.
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All products today need to be clearly identifiable by the end user in order for them retain a strong consumer base. Due to the fact that visual brand identity is so important, a lot of research has been performed on this topic. So far, there are two key findings. The first aspect concerns the decomposition approach, which means that the end user recognizes the product brand by recurring features that are carried over or slightly modified from the previous iteration (Calabrese, 2011) . Ranscombe et al. (Ranscombe et al., 2012) developed an approach to identify the aesthetic features that make an automotive brand distinguishable through a specific decomposition of a car. Decomposition and shape grammar are also used for producing car styles (Bluntzer et al., 2015; McCormack et al., 2004; Orsborn et al., 2006) . The second aspect defines visual brand identity as the possibility for the shape of a product to provoke or engender certain ideas in the end user, including emotions. Research on visual brand identity strives to understand how the end user perceives a product. For example, Sacharin et al. (Karjalainen and Warell, 2005) ] focus on the perception of the "green" aspects spread by a future product. Based on this definition, Karjalainen et al. claim that a product's design can be divided into two levels: explicit and implicit references (Karjalainen, 2007) (Sacharin et al., 2011) . The explicit references, defined as aesthetic features, are based on the consumer's conscious level of attention, and the implicit references, defined as emotional reactions, are based on the consumer's unconscious level of attention. For example, dynamism, robustness, and safety would all be categorized as implicit references for a car. Despite these advancements in understanding how visual brand identity affects consumer habits, the integration of different cognitive processes depending on the sociocultural identity of the end user has not been sufficiently investigated. Then, each end user employs their own cognitive process to build implicit references. The proposed research aims to explain socio-economic contents (cognitive process of the consumers) through the design contents of cars. This research focuses mainly on the cognitive process that transforms explicit references into implicit references. The proposed approach uses a qualitative research paradigm. Qualitative research has been characterized by concerns with the telling of the design contents of cars, which evoke an emotional and aesthetic perception in relation to a country.
PROPOSED METHODOLOGY

Figure 1. Methodology for brand country origin recognition and evaluation
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Using this qualitative paradigm, the analysis is performed based on two important hypotheses. The first hypothesis stipulates that there is a cognitive process that transforms explicit references into implicit references for every end-user. The second hypothesis stipulates that the telling features of a car's design contents, which evoke an emotional and aesthetic perception in relation to a country, arise through the recognition process of the car's brand. The exploratory study presented in this paper will be divided into three levels (Figure 1 ). The first level is dedicated to data collection methods. The data concerns the characteristics of a selected potential consumer and the characteristics of selected cars. The second level represents the relationship between consumer cognitive processes and design contents of cars. Representation of car recognition is proposed in this level. The third level evaluates recognition using two concepts: completeness and discrimination of recognition.
Collection of data
In this study, we considered two types of data: 1) potential consumers and their characteristics, and 2) a collection of cars and their characteristics. Potential consumers and characteristics. Table 1 shows the set of characteristics and corresponding data considering the societal aspects of consumers. Cars and characteristics. For the identification of potential styles that represent specific brand identities, the cars are chosen from countries with car design tradition. The set of chosen countries are: {France, Germany, Italy, United States, Japan}. For each country, we selected car models from the late 1990s that had achieved commercial success. In this study, we selected French car models, German car models, Italian car models, American car models and Japanese car models. Car models are listed in Table 2 . For each model, the style is determined by the following characteristics: {Country, Brand, Segment, Emotion}.
Recognition of cars by consumer
In order to analyze the relationship between consumers and cars, a questionnaire was first created. A matrix was then created using data from the questionnaire. The questionnaire was divided into two sections. The first section focused on the social aspects of the consumer and the second part concerned the styles reflecting brand identities. For the first part, we propose to gather information about the consumer's sociocultural aspects using multiple-choice answers. Responses to the questions are thereby defined using a binary approach. For the second part, we propose to use a fuzzy approach. For each question, the consumer can answer with a fuzzy set between [0;10]. For each car, a picture and a blueprint is given. All logos are removed from the materials so that the consumer can only evaluate the car from its overall style.
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Figure 2. Example of answered material coming from the questionnaire
For instance, Figure 2 shows the questions for the presented car. The questionnaire was given to 50 university students from different countries and regions. The results of the data collection were compiled in a 58 x 1955 consumer-car matrix. Then, the consumer-car matrix was converted into a recognition matrix.
Evaluation of recognition
The evaluation of recognition is based on two concepts: completeness and discrimination.
Completeness measures the consumer's degree of recognition for the car's country of origin. Thus, completeness C(k) is represented by the average value of the recognition of a car's country of origin. For instance, the BMW 3 Series is clearly identified with a 6.4 x 100 = 64% completeness with regard to Germany Discrimination measures the degree of inability to recognize all other countries k', k' k, where k is the country of origin for the selected car. Discrimination D(k) is computed from the following expression (1):
where: r(k') is the recognition of all the other countries k', k' k Table 2 shows the country recognition of a car based the specified consumer characteristics. By analyzing the recognition matrix and using two concepts: completeness and discrimination, it is found that male subjects more easily recognized cars styles than did female subjects in this sample population. Figure 3 and Figure 4 illustrate an example of the results of the group car's recognition. Figure 3 shows the signature of the "Good" group car's recognition and Figure 4 shows the signature of the "Very Poor" group car's recognition. Our results indicate that the main difference between these categories is the bottom gap. In the "good" group, the gap is very small and in the "Very Poor" group, the gap is very large. Figure 5 represents the distribution of cars using two concepts: completeness and discrimination. The distribution of cars clearly distinguishes seven groups of cars ( Table 2) . The "Good" group-including the Peugeot 206 (France), the Renault Clio (France), the Citroën C3 (France), the Renault Scénic (France), the M-Benz C-Class (Germany), and the Ford F-Series (USA)-is characterized by higher values of completeness and discrimination measurements. This group represents an overall good recognition by survey subjects. By contrast, the sixth group-including the Chevrolet Impala (USA), the Buick LaCrosse (USA), the Opel Corsa (Germany), and the Mazda Familia (Japan)-is characterized by lower values of completeness and discrimination measurements. This group represents an overall very poor recognition by survey subjects.
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Between these two groups, there are four other groups characterized by (a) poor/very poor recognition: the Chevrolet Impala (USA) and the Buick La-Crosse (USA), (b) poor recognition: the Mitsubishi Lancer (Japan), the Fiat Stilo (Italy), the Toyota Corolla (Japan), the Honda Civic (Japan), the Lancia Ypsilon (Italy), the Pontiac G6, (USA), and the Suzuki Wagon R, (Japan), (c) fair recognition: the Alfa Romeo 147 (Italy), the VW Passat (Germany), the Alfa Romeo GT (Italy), the Cadillac De Ville (USA), the VW Golf (Germany), the Fiat 500 (Italy) , the Fiat Punto (Italy), and the Chrysler Voyager (USA), and (d) good/fair recognition: the Peugeot 607 (France), the Audi A4 (Germany), the BMW 3 Series (Germany) and the Ciroën C5 (France). Finally, the Nissan Tiida (Japan) is characterized by negative values of discrimination measurements. Put more simply, the consumer is confused with regard to the car's country of origin. This conclusion can be verified in Table 2 . Here, the consumer perceives the Nissan Tiida (Japan) as representative of France. What are some qualitative results from the analysis of these distributions based on the concepts of completeness and discrimination? Figure 5 . Distribution of cars using completeness and discrimination
Based on this observation, we can conclude that cars from the United States possess some explicit references that subsequently generate some implicit references through the cognitive process. For example, the Ford F-Series, which is not very visible on the European market, seems to be clearly recognized in the study. In fact, the sport-utility vehicle (SUV) segment represented the canonical American style for our subjects. This might be because SUVs are typically larger than an average car, and for many Europeans, they associate this difference in size with American cultural aesthetics. For the Chrysler Voyager, another American car, we can propose the same analysis. In addition, the Cadillac DeVille is also well recognized by Europeans. In fact, the structure of the car, which is very long and with a protracted hood, is very typical of an American large/estate car. Our findings indicate that these cultural references are perceived by our European population sample. By contrast, the Buick LaCrosse, the Chevrolet Impala, and the Pontiac G6-three popular American car styles-were not clearly identified by our subjects. The aforementioned references of size, which helped Europeans to recognize larger American cars, are not as salient in these cars. Instead, these cars fall within the medium/family segment, a more common category in Europe. As a result, people who have never seen these American models before have no references to attribute to a particular country. For this reason, these types of cars lose their American identity when categorized by Europeans. Finally, two specific cars, the Opel Corsa and the Nissan Tiida, were very poorly recognized by our subjects. When we investigated the industrial strategy used for these cars, we discovered that the Nissan Tiida and the Opel Corsa were developed for worldwide commercialization under other brands. Our analysis also showed that these cars intentionally lack a country identity because they were designed for sale across multiple countries. Based on this reason, Europeans cannot recognize the country because these cars are built with generic, rather than specific, references.
DISCUSSION AND CONCLUSION
This paper addressed the relationship between car style perception and recognition of brand country origin. The main hypothesis was that a stylist tries to compress the form and make it a refined unicum streamlined with some inherent features, which express aesthetics specific to a country's brand. The result of this study confirms our hypothesis: that a cognitive process transforms explicit references into implicit references for every end-user. The study also confirms that the "narrative turn" of a car's design contents evoke a specific perception in relation to a country's culture. In addition, the results show that a brand's stylist and aesthetic designer do not always ensure that a car's style reproduces the brand's country of origin. We also found that a car can lose culturally identifying features when it is targeted for a global market. The results show that a relationship is available between gender and accurate car recognition. Males were able to recognize a car's country of origin more easily than were females. This observation demonstrates that other social aspects of consumers are linked with specific design. This study demonstrates how researchers can more thoroughly investigate the influence of cultural factors on consumer habits for cars, highlighting the importance of early aesthetic exploration for a car's style, particularly with regard to the culture of a country. This consideration can be extended to the principle: specific design for specific people. From this research, we can conclude that country heritage appears to be a key concept in linking the explicit references or style of a car to its implicit references or emotional features. The proposed approach recommends the possibility of extracting and isolating the characteristic lines of a car's style that evoke a country with a specific culture. In regard to industrial design practice, this in turn highlights the importance of early aesthetic exploration for the car's style with regard to the culture of a country (Bluntzer et al., 2015) . In addition, the car's style as a whole should be generated and developed from these important characteristic lines and can thus emphasize and complete this determination. New conjectures for car style designs on the current industrial design practice can be established through the integration the sociocultural dimension.
